We measured significant EEG mu suppression during the observation and imitation of live goal-directed and mimicked actions in 18-to 36-months old. In the video setting, where the goal-directed and mimicked actions were presented on video, no mu suppression was found during the observation conditions and less mu suppression was found during the action imitation condition compared to the live setting. The findings indicate the use of live actions in the design of paradigms investigating neural mirroring in infants.
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a b s t r a c t
Objective: Previous infant studies investigated neural mirroring during the observation of live or video actions. However, both methods have their (dis)advantages and studies using one of these methods are not always directly comparable. Therefore, the present study directly compared neural mirroring activity in a video setting with a live setting in infants between 18 and 36 months old. Methods: Central mu rhythm suppression was measured through EEG recordings during the observation and imitation of the same goal-directed and mimicked actions presented either on video or live. Results: Results revealed significant mu suppression during action imitation in both settings but stronger mu suppression was observed in the live setting during this condition. Significant mu suppression during the observation of goal-directed actions and mimicked actions was only observed in the live setting. Conclusion: This study revealed a different influence of video and live actions on neural mirroring activity in infants. Significance: It is recommended to use live actions to investigate neural mirroring in young children. Ó 2013 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Mirror neurons, discovered in the macaque brain, are active both during execution and observation of actions (Di Pellegrino et al., 1992) . Activity in this action observation/execution matching system has been measured by using the mu rhythm derived from electroencephalography (EEG) recordings (Arnstein et al., 2011) . In adults, the power of the mu band oscillations, typically recorded from the sensorimotor cortex is suppressed both during action execution and observation (Gastaut et al., 1954; Muthukumaraswamy et al., 2004) . Research findings suggest that a mu rhythm similar as in adults with an identical topography but at a lower frequency range can be recorded in children (Cochin et al., 2001) .
Previous infant studies investigated neural mirroring during the observation of live (e.g., Nyström et al., 2010; Southgate et al., 2009 ) or video actions (e.g., Nyström, 2008 van Elk et al., 2008) . The majority of the researchers used live stimuli reasoning that live stimuli provide a more realistic view on brain processing because these stimuli are efficiently processed due to their similarity with the real world (Carver et al., 2006) . However, investigating neural mirroring in a live setting is often hampered by motor movement and/or vocalization of the participant which can increase the presence of artefacts in the brain imaging data (Junghofer et al., 2000) . Some arguments can be postulated why it can be useful to use video stimuli in infant studies concerning neural mirroring. Firstly, a methodological advantage of video stimuli is the identical manner of presenting stimuli which makes it a direct and repeatable research setting (Barr et al., 2007) . Furthermore, video presentation makes it possible to control more for motor planning or inhibited reaching which often occur in live observation studies (Järveläinen
